The men and women of the medical profession comprise a rel atively small yet important segment of the American population. Educational and training requirements to enter the profession are rigorous and take many years of concentrated study. Attainment of the title of physician affords the recipient prestige, high income, and the respect and admiration of the community or institution in which he serves. Physicians thus are in a high socioeconomic stratum of the U .S. population. Relationships between socioeconomic status and mortality (Spiegelman, 1968) suggest that physicians should have a better mortality experience than the general population and as such have a greater overall expectation of life.
The men and women of the medical profession comprise a rel atively small yet important segment of the American population. Educational and training requirements to enter the profession are rigorous and take many years of concentrated study. Attainment of the title of physician affords the recipient prestige, high income, and the respect and admiration of the community or institution in which he serves. Physicians thus are in a high socioeconomic stratum of the U .S. population. Relationships between socioeconomic status and mortality (Spiegelman, 1968) suggest that physicians should have a better mortality experience than the general population and as such have a greater overall expectation of life.
Since the medical profession is dedicated to protecting the health of others, it is particularly interesting to assess how well they may have protected their own health. Do physicians as a group indeed have a better mortality record than others of the same ages in the U.S. population? Does the mortality experience of physicians vary by specialty or geographic location? Information derived by answering questions such as these may also be useful in MMFQ / Health and Society / Summer 1975 353 354 projecting future requirements for physician manpower and in ascertaining replacement needs.
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Studies of Physician Mortality and Life Expectancy
Previous studies of physician mortality in the United States, using data from the files of the American Medical Association, have ex amined physician deaths in relation to comparable groups of white males. Emerson and Hughes (1926) reported that death rates for male white physicians in 1925 were lower than those of all employed males in 1920. Dublin and Spiegelman (1947) studied the mortality and longevity of American physicians for the period 1938 to 1942. They found that physicians experienced almost the same longevity and mortality as white males of the same ages in the general population.
In a follow-up study the same authors (Dublin and Spiegelman, 1948) analyzed the mortality experience of medical specialists. The mortality of specialists, as a group, was found to be 70 percent of non-specialists. Pathologists had the most favorable experience; their mortality was less than three-fifths that of non-specialists. The poorest record among the specialists was experienced by dermatologists and tuberculosis specialists, whose rate of mortality was closest to that of non-specialists. Dickinson and Martin (1956) reviewed the mortality ex perience of physicians for the three-year period, [1949] [1950] [1951] . Medical specialty and sex could not be disaggregated from the available data, but age-specific death rates and life expectancy were calculated and then compared with the white male general population. They found that physician mortality was only 93.3 per cent of the number of deaths that would have been expected if physicians had experienced the prevailing age-specific mortality rates of white males of the same ages.
A cohort analysis of physician mortality was reported by Williams et al. (1971) . This comparison of the mortality experience of medical school graduates with that of cohorts of the U.S. white male population revealed that the cumulative mortalities of graduates were significantly lower than those of all white males.
No studies of physician mortality utilizing a population-based 355 approach have been reported since that of the 1949 to 1951 popula tion of physicians, and previous studies may have been subject to certain inaccuracies in the content and coverage of the data. These studies may have undercounted or overcounted the number of physicians and their deaths as a result of the poor quality of record keeping and data collection. In addition, women could not be dis aggregated from the available data even though the proportion of female physicians was rather small. A study is needed at this time to investigate trends in physician mortality in light of the conflict ing results of previous studies. The present study is based on records of the 1971 physician population of 344,823 and on the deaths of 19,086 physicians during the five-year period 1969 through 1973 on file with the American Medical Association. These data are examined by age, sex, and geographic location. The mortality experience of American physi cians is then compared with the mortality experience prevailing among the U.S. white population of the same ages and sex (see Monroe, 1971 j.1 The mortality experience of these physicians is also examined according to specialty group.
Methods
Physician deaths were compiled through the use of AMA files based on death certificates obtained from state and city depart ments of health and health services. In addition, three national clip ping services, state medical societies, and county medical societies provide the Association with information from local newspapers about physicians. All information concerning physician deaths are verified by the death certificates before being entered into the file. Comparative information on the number of physician deaths during this five-year period were sought in the statistical compilations made by state departments of health and the National Center for Health Statistics. The few health departments that did keep a relia ble count of the number of physician deaths corresponded with our tabulations for each year. The National Center, however, informed us that mortality by occupation had not been coded into their re-M M F Q / Health and Society / Summer 1975 Un 1969 Un -1970 .8 percent of the U.S. physicians were white, as were 97.2 per cent of the enrollment in U.S. medical schools. cords since 1950 (National Center for Health Statistics, 1962) , and it would not be done in the near future.
The living population of physicians enumerated in 1971 was obtained from tabulations compiled for the Distribution o f Physi cians in the U.S., which comprised 344,823 male and female physi cians (Roback, 1971) . This distribution, according to age and sex, is presented in Table 1 . Slightly fewer than one-half of the physi cians were 45 years of age or over. The average age of the male physicians (including those who were retired) was 46.4 years, and that of female physicians, who comprise 7.8 percent of the popula tion, was 44.2 years. Of the total population of physicians, 325,435 were classified as being currently active in the profession; the re maining 19,388 physicians were classified as inactive, for the most part as a result of retirement. The average age of physicians active ly engaged in the medical profession in 1971 was 44.8 years. In the general white population, the average age of those employed was 39.3 years, five and one-half years younger than the average age of a physician.
For comparative purposes, the mortality experience of white males and females in the general population was adjusted on the basis of the age distribution of physicians in 1971. Age-specific death rates for the U.S. white population in 1971 then were multiplied by the age distribution of physicians in 1971 to obtain the number of expected deaths had the physician population ex perienced the same age-specific death rates prevailing in the U.S. white population. These results were summed to the total for all ages and divided by the total population of physicians, yielding the age-adjusted death rate. These age-adjusted death rates show the expected mortality of physicians if they had experienced the same age-specific death rates prevailing in the white general population. In addition, a standardized mortality ratio of the actual number of physician deaths to the expected number of physician deaths relative to a defined standard was computed for each comparison of physician mortality. Life tables were constructed for male and female physicians utilizing the Reed-Merrell method (Shyrock et al., 1971 
Age-Specific Mortality
The mortality experience by age of male and female physicians was calculated for five-year age groups corresponding to the data available for the U.S. white population. The physician death rates during the five years 1969-1973, shown by age groups in Table 2 , present the average number of deaths per thousand over the period. The number of deaths per thousand in the U.S. white population are also presented for 1971, the midpoint of the period under observation. The last three columns of Table 2 present a standardized mortality ratio (SMR) based on the ratio of actual physician deaths to the number of deaths that would have been ex pected if the physician population in each age group had ex perienced the age-specific mortality rates prevailing in the U.S. white population in 1971. The standardized mortality ratio thus computed represents the percentage of actual to expected deaths. A standardized mortality ratio of less than 100 percent indicates that physicians experience a lower death rate than the U.S. white population at large and a value of greater than 100 percent represents a higher mortality.
Physicians as a group experienced a significantly lower mortality rate than the U.S. white population to ages 60-64, where the standardized mortality ratio increased to a value of 97.3 per cent. At age 65-69 the standardized mortality ratio of 103 shows that physicians experienced 3 percent more deaths than would have been expected on the basis of prevailing age-specific death rates in the U.S. white population.
The standardized mortality ratio is lower in almost every age group for male than for female physicians, reaching 94.4 percent at ages 80-84 years and 93.5 percent at 85 years of age and over. The mortality experience of male physicians was less than three-fourths of the expected number of deaths of white males to ages 60-64 years. The white female population experiences a lower mortality in each age group than do the men. In the physician population, the age-specific mortality rate of females is lower than the men in each age group except 30-34 years in which it is .056 deaths per thousand greater than the men. Although this discrepancy is non significant and probably an aberration in the data due to the small number of females, it may be explained, in part, by certain causes of death which we have been unable to code and tabulate.
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Female physicians in comparison to the U.S. white female population have a lower mortality experience in all age groups. The SMR ranged from a low of 68.8 percent at 25-29 years to a high of 98.5 percent at 40-44 years of age.
In order to compare the mortality experience of physicians at all ages to the U.S. white population, the death rates for males and females in this population were adjusted on the basis of age dis tribution of physicians by sex in 1971, Table 2 . The age-adjusted death rate for male physicians was 11.418 deaths per thousand dur ing [1969] [1970] [1971] [1972] [1973] , and the SMR was the 74.7 percent. The SMR for females of all ages was 84.1 percent during this period. Thus, female physicians experienced 15.9 percent fewer deaths than the number that white females of the same ages would have ex perienced, and white male physicians experienced 25.3 percent fewer deaths than the number that white males of the same ages would have experienced. We may therefore conclude that physi cian mortality during this five-year period was definitely lower than that of all white males and of all white females in the U.S. popula tion.
Several studies of male physicians in the U.S. have made com parisons to previous findings in order to ascertain changes in mortality over time. Comparison of findings with these previous studies of physician mortality is also made here, although the in herent limitations of comparing these diverse groups raises ques tions relating to the interpretation of such changes over time. As in dicated in Table 3 , male physicians 25 years of age and over ex perienced a 60.8 percent decrease in mortality from 1925 to [1969] [1970] [1971] [1972] [1973] . Except for ages 55-64, in which the SMR increased from 165.2 percent in 1925 to 183.6 percent in 1938-1942 , and for ages 75 and over, in which the SMR increased from 115.3 percent in 1925 to 120.9 percent in 1938-1942, the mortality experience of physicians has been shown to improve consistently over time. The greatest improvement in physician mortality has occurred in the youngest age groups (25-34 and 35-44) and the least amount of im provement within the age groups 65-74 and 75 and over.
As noted previously, the age-specific mortality rates for male physicians were lower than those for white males in 1925, prac tically the same as for white males in 1938-1942, and 6.7 percent lower than the number of white male deaths of the same ages that would have been expected in 1949 -1951 . During the 1969 -1973 Summer 1975 
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careers with an expectation of life at age 25 of half a decade greater than the men. This advantage over the men is maintained throughout life, but is reduced to less than one year at age 85. Male physicians have a greater expectation of life than white males of the same ages in the U.S. population. At 45 years of age, male physicians can expect to live three years longer than white males of that age. Female physicians, too, have the better outlook at all ages than white females of the same ages in the U.S. popula tion. Nevertheless, the difference in average remaining life years of female physicians and white females in the U.S. population is not so great as that of the men. At age 45, female physician's expecta tion of remaining life is two years more than white females of the same age.
Expectation of life for male physicians has improved substan tially in comparison to the life table estimates of 1925 (Dublin and Lotka, 1936 ), 1938 -1942 (Dublin and Spiegelman, 1947 ) and 1949 -1951 (Dickinson and Martin, 1956 . In 1925, a physician at age 30 had an average of 38 years of life remaining; 39 years in 1938-1942; 41 years in 1949-1951 ; and almost 45 years of life re maining in [1969] [1970] [1971] [1972] [1973] . White males of the same age in the U.S. population, however, experienced slightly less of an improvement in life years gained. The average number of years of life remaining to the white male population at age 30 was 37.5 years in 1925; 38.8 years in 1938-1942; 40.3 years in 1949-1951; and 41.3 years in 1971 .
The working-life expectancies to age 65 and to age 70 for physicians and for the U.S. white population are shown in Table 5 . The values represent the average number of working years of life remaining at the beginning of each successive age interval to retire ment at age 65 or 70 years. At age 25, male physicians have a work ing-life expectancy of 38.1 years, 1.4 years greater than white males of the same age. On the other hand, female physicians and white females have practically the same experience; there is less than a one-year difference at each age interval.
Examination of the values shown in Table 4 corresponding at each age to the working-life-expectancy values in Table 5 , permits us to ascertain the average number of life years remaining at retire ment. This computation requires the subtraction of the workinglife-expectancy values given in Table 5 from the corresponding lifeexpectancy values shown in Table 4 (see Li, 1968) . For example, at age 40, male physicians who will retire at 65 years of age can ex- •Q oo Another proposition may be that physicians do not retire in the sense that one's working life is over. Indeed, physicians as well as other professionals, such as lawyers and clergy, may remain ac tive or semi-active throughout their entire lives (Buzek and McNamara, 1968) .3 The quantity and intensity of work may be re duced, but professional activity in the later years of life, together with the previously mentioned socioeconomic factors, may be linked to the greater longevity of physicians. Table 6 presents the distribution of living male and female physi cians in 1971, according to geographic division and age. The greatest concentration of physicians is found in the Middle Atlantic division, and the smallest number of physicians in the Mountain division. The percentage age distribution across divisions exhibits only slight variation. The most striking difference is found in the comparison between the age distribution of male and female physi cians. In the geographic tier stretching from New England to the West North Central states, the largest proportion of female physi cians is in the youngest age group. Moreover, the proportion of female physicians in the youngest age group is greater than for the men in all geographic divisions, probably because of the greater rate of increase of the female physician population compared with the male. The age-specific death rates of male physicians4 according to geographic division are shown in Table 7 . The age-specific death 3The AMA Classification of "inactive" is based on the physician's own self designation as to his activity status. Inactive physicians include retirees as well as those whose medical practice has been temporarily interrupted because of pregnancy or family reasons, chronic illness or disability, other health conditions, and other reasons.
Geographic Variations in Physician Mortality
4The mortality experience of female physicians in this and in subsequent com parisons was excluded from further analysis, since the number of deaths across all categories was too small for study. A comparison is made in Table 8 of the actual deaths to the ex pected number of physician deaths according to geographic division. Computation of the standardized mortality ratio followed the same procedure as before, except for one difference; the agespecific death rates for all male physicians were used as the stan dards upon which the number of expected deaths were calculated. The expected number of deaths within each geographic division were then summed for all ages and compared to the actual number of deaths for these same ages.
The SMR is in excess of the standard (100.0 percent) in the central states and less than 100 percent in the eastern and western states. In particular, New England and the Pacific states had an 8 percent lower mortality than would have been expected on the basis of prevailing age-specific death rates of all male physicians, i.e., the standard. The worst record was found in the East South Central states, where the mortality of male physicians was 118.9 percent of the standard. The advantage of the New England states is somewhat greater for those below age 50, for whom the SMR is 75.6 percent, than for those over that age, where the ratio is 93.7 percent. In the Pacific division, however, male physicians above age 50 have the more favorable experience, with an SMR of 88.5 percent and an SMR of over 100 percent for those below age 50.
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Mortality of Medical Specialists
The distribution of living male physicians in 1971 according to specialty and age is shown in Table 9 . Of the 317,787 male physi cians making up this population, 260,033, or 81.1 percent, were engaged in specialty practice in 1971. One-third (31.3 percent, or 102,765) of the physicians were in medical specialties, 28.9 per cent, or 91,914, in surgical specialties, 17.9 percent, or 56,9%, in other specialties, and 18.2 percent, or 57,754, of the physicians were general practitioners. The specialty of 8,360, or 2.6 percent, of the male physician population in 1971 was not specified on the records on file with the American Medical Association.5
The largest group of specialists was listed in the field of in te rn a l m e d ic in e fo llo w e d by g e n e ra l surgery and psychiatry/neurology. This accounted for 32.3 percent of all physi cians and 39.4 of all physicians when general practice is excluded. For purposes of comparison, several specialties were combined in to single groupings. For example, " other medicine" includes the specialties of allergy, cardiovascular medicine, and gastroen terology, accounting for 9,748 physicians and 3 percent of the total population.
With respect to the age distribution of the male physician population in 1971, fewer than 10 percent of the general practi tioners were under age 35, while 29.6 percent of the medical specialists, 25.9 percent of the surgical specialists, and 22.3 percent of the physicians engaged in other specialties were in that age category. This contrast reflects the growth of specialization over the past several decades and the choice of a particular specialty other than general practice early in the professional career of young physicians. Public health and pulmonary medicine exhibit a similar age distribution to that of general practitioners with less than 13 percent under 35 years of age. On the other hand, the largest proportions of physicians in the practice of internal sThe specialty of a physician is designated on the basis of his response to AMA surveys of physician professional activities. At the upper end of the age distribution, 18.8 percent of the physicians engaged in " other specialties," which includes physical medicine and rehabilitation, occupational medicine, aerospace medicine, and others,6 were at age 75 and over in 1971. General practice was represented by 6.7 percent and the medical and sur gical specialties each had less than 3 percent of their numbers in this terminal age group.
As a basis of comparing the mortality among the specialties, a standardized mortality ratio was again computed separately for each age group. The distribution of living male physicians accord ing to specialty was tabulated by these age groups and the number exposed to risk of dying was multiplied by the age-specific death rate for all male physicians in that age group. This computation yields the expected number of deaths within each age group ac cording to specialty. The expected deaths were then summed for all ages and compared to the actual number of deaths for these same ages. This ratio of actual to expected deaths yields the mortality ratio and is expressed as a percentage in Table 10 . Since the number of expected deaths of all specialties combined is equivalent to the number of actual deaths, the ratio of total actual to total expected deaths equals 100 percent and serves as a stan dard of comparison. A mortality ratio below this standard indicates lower mortality for that specialty than for all male physicians, and a mortality ratio in excess of 100 percent represents a higher mortality than expected on the basis of age-specific death rates pre vailing for all male physicians in 1969-1973. Physician specialties were grouped into four broad categories. The group of all medical specialties experienced 86.6 percent of the standard and that of surgical specialties 85 percent of the standard. The advantage of the " other specialty" group, for whom the mortality ratio is 73.1 percent, is greatest. General practice had the worst record with a mortality ratio of 114.3 percent. In their studies of the 1938-1942 mortality experience of physicians, Dublin and Spiegelman (1948) also found an excess in the mortality of non specialists in comparison to specialists. They attributed the more favorable situation of the specialists to a certain amount of self- selection on the part of those entering a specialty. Access to medical care and income differentials were attributed to this better experience of specialists as well.
In the present study, the differential mortality experience of general practitioners may also be attributed to the distribution of their ages relative to the other specialties. Over 70 percent of the general practitioners were age 45 or over. The SMR for general practitioners below age 55 was 140.4 percent of the standard and 111.4 percent of the standard at age 55 and over. Physicians of these same ages engaged in specialty practice had a markedly dif ferent mortality experience. That is, specialists below age 55 had an SMR of 89.1 percent of the standard and only 80 percent of the standard for those specialists at age 55 and over.
It would therefore appear that physicians electing to practice in a particular specialty may be better prepared to undergo the in creased rigor and stress of advanced training than those physicians choosing a career in general practice. Alternatively, specialists may begin their careers later in life than general practitioners and may not be subject to the stress of practice for as long a period of time. MMFQ / Health and Society / Summer 1975 
Summary
This study of the longevity and mortality of 19,083 physicians who died between 1969 and 1973 in relation to the living physician population in 1971 demonstrates that the number of physician deaths was much lower than the number of deaths that would have been expected if physicians had been subject to the age-specific mortality rates of the U.S. white population. The number of male physician deaths was 74.7 percent of expected deaths of white males and the number of female physician deaths was 84.1 percent of expected deaths of white females. Physician mortality ex perience was better than that of the U.S. white population at all ages. Physician expectation of life is substantially greater than that of the U.S. white population at all ages as is their working life ex pectancy. The mortality experience of physicians residing in New England and on the West Coast was more favorable than physi cians living in other geographic divisions of the United States. Specialists experienced a better mortality record than that of general practitioners, who had the highest age-specific mortality rates of all physicians. Unfortunately, we were unable to code and tabulate the causes of physician deaths during this period.
As has been suggested elsewhere (Dublin et al., 1949; King, 1970; Seltser and Sartwell, 1965) , occupation plays an important role in life expectancy and mortality experience at each stage of life. Physicians represent a special group that differ from the general population in several important respects. Physicians enjoy
